Background and Purpose: The Oxfordshire Community Stroke Project (OCSP) clinical classification of subtypes of cerebral infarction (total and partial anterior circulation infarction, lacunar infarction, and posterior circulation infarction) can be used to predict early mortality, functional outcome, and whether the infarct was likely due to large-or small-vessel occlusion. The OCSP classification was originally
C erebral infarction is heterogeneous. Physicians who treat patients with stroke are increasingly seeking a relatively straightforward classification of clinical subtypes of infarction that can be applied in everyday clinical and research practice. The utility of any classification is all the greater if it can identify patients with good and with poor prognosis and patients likely to have infarcts of a particular underlying pathophysiology. Two classifications that focus mainly on the presumed underlying mechanism and require detailed investigation have been reported recently.1'2 The first approach relies heavily on diagnostic technology: computed tomographic (CT) scanning, magnetic resonance imaging (MRI), transcranial Doppler, angiography, and echocardiography. This approach is also expensive and time consuming and can be difficult to apply uniformly across patients in different hospitals with differing diagnostic facilities. Moreover, these etiology-based classifications do not give an estimate of prognosis and, even with meticulous attention to detail, still leave approximately 20% to 40% of infarcts classified as of "unknown cause." '1,2 A second approach based on the clinical assessment of the patients (in whom CT has excluded hemorrhage) has been described by Bamford et All data were entered onto a dBase IV computer data base (Borland International), and contingency tables were generated using sPsspc (SPSS Inc).
The definitions of the four OCSP subtypes are described in detail elsewhere and are available from the authors on request. 3 The subtypes are as follows: total anterior circulation infarct, partial anterior circulation infarct, lacunar infarct, and posterior circulation infarct. When intracerebral hemorrhage has not been excluded (eg, by early CT scanning), the subtypes are referred to as syndromes: total anterior circulation syndrome, partial anterior circulation syndrome, lacunar syndrome, and posterior circulation syndrome.
Results
We assessed 90 patients between December 1990 and April 1991. Two patients were excluded because their final diagnosis was not stroke, and three patients were discharged before the second clinician could assess them, leaving a total of 85 patients. Forty-nine (58%) of the patients were examined first by observer 2, and 36 (42%) of the patients were examined first by observer 1.
The mean time from onset of the patients' symptoms of stroke to examination by the first observer was 2 days (median, 1 day). The mean time between assessments was 1.5 days (median, same day).
The observers agreed on the classification in 48 (56%) of the 85 patients when the "uncertain" category was included in the analysis (Table 1) , corresponding to a K of 0.43 (95% confidence interval [CI], 0.30 to 0.57). Removing either the patients with hemorrhagic stroke (K=0.41) or patients in whom the assessments were more than 2 days apart (K=0.44) did not significantly alter the agreement. The observers agreed on the classification in 42 (74%) of the 57 patients in whom both observers were "certain" of the classification, corresponding to a K of 0.62 (95% CI, 0.45 to 0.78).
A "best guess" classification for all those initially coded as "uncertain" was available for 27 pairs of observations. When these were included with the "certain" group, the observers agreed in 57 (68%) of the 84 patients, corresponding to a K of 0.54 (95% CI, 0.39 to 0.68) ( Table 2 ). The results were similar when we excluded the 14 with known hemorrhagic stroke (70 patients; K=0.59; 95% CI, 0.43 to 0.74), 10 seen >2 days apart (74 patients; K=0.54; 95% CI, 0.39 to 0.69), and 18 in whom one or both observers knew the results of any imaging such as CT scanning or Doppler ultrasound (66 patients; K=0.59; 95% CI, 0.43 to 0.74).
The interobserver reliability for each of the neurological signs is shown in Table 3 . In a few categories (sensory loss in face and leg), a K value could not be calculated because of missing values by one (or both) observers.
Reasons for Disagreement
The observers disagreed on the classification in 27 (32%) of the 84 patients (using the "best guess" coding for those initially coded as "uncertain"). Disagreement arose because of differences in the neurological signs elicited by the two observers in 10 patients (the sign causing the disagreement being hemianopia in three, dysphasia in four, visuospatial dysfunction in two, and cerebellar signs in one), the assessment of the presence or absence of confusion in four, the presence of deep coma in three, and an inadequate clinical history in five. In five patients, both observers agreed on the neurological signs but disagreed on the classification. Discussion In this group of patients admitted to the hospital because of acute stroke, the interobserver reliability for the OCSP subclassification of cerebral infarction was moderate to good. The observers agreed in the majority of patients, and the level of agreement did not change when patients with known hemorrhagic stroke or patients with assessments >2 days apart were excluded.
The differences in the neurological signs elicited were an important cause of interobserver disagreement. In a previous study by Shinar et al,6 the interobserver agreement between staff neurologists with a special interest in stroke was assessed for commonly elicited neurological signs in 17 patients with stroke. Their results were remarkably similar to our own (see Table 3 ). Part of the disagreement in the present study may have been due to differences in experience of the examiners, but other disagreements are likely to have been due to the temporal variation in clinical signs and the practical difficulties of examining acutely ill stroke patients who may be confused, drowsy, or dysphasic. A study assessing only alert, cooperative, and communicative patients might improve the interobserver agreement but would hardly be relevant to routine clinical practice.
Five disagreements arose because of differences in the clinical history. A very important practical point is that the classification of the ischemic stroke must be based on the maximum deficit. One of our patients was coded as a lacunar stroke by one observer and a total anterior circulation syndrome by the other. The second observer was not aware of the patient's status at the time of maximum deficit (hemiparesis, hemianopia, and http://stroke.ahajournals.org/ Downloaded from dysphasia). The patient then improved rapidly with resolution of the hemianopia and dysphasia but was left with a residual hemiparesis (mimicking a pure motor stroke) at the time of the assessment by the second observer. A witnessed account of the stroke onset would have avoided this disagreement. An important advantage of the OCSP classification is the ability to classify the patients in whom the CT scan fails to reveal an appropriate ischemic lesion with either early or late scanning. Furthermore, classifications that are dependent on imaging will depend on the sensitivity of the CT or MRI scanning technology. For example, centers with MRI scanners may be able to reliably identify cerebellar infarcts > 1.5 cm in diameter and thus classify the stroke subtype as "large-artery atherosclerosis" according to the TOAST2 classification. Another center with an early generation CT scanner may not be able to reliably detect such a lesion and may classify the stroke as a "small-artery occlusion (lacune)."
It is possible that certain treatment strategies for acute ischemic stroke will have important differences in the balance of risks and benefits for the treatment of different subtypes of cerebral infarction. For example, it is plausible that thrombolytic therapy may have a much greater benefit in patients with large-vessel occlusive stroke compared with those patients with small-vessel disease (lacunar stroke). Thus, very early identification of distinct subtypes of cerebral infarction may be an important part of the management of patients with acute stroke. The OCSP classification is ideal, as the subtype can be derived in minutes by using only simple clinical data from a bedside examination. The disadvantage of the more technological classifications is that patients cannot be classified until the results of detailed and complex investigations are available, which may be many hours, if not days, after admission; this is clearly not practicable if therapy needs to be guided by the classification and then started within 1 to 2 hours of admission.
We found that the OCSP classification could be used reliably to categorize most patients with cerebral infarction in routine (as opposed to research) clinical practice. The present study suggests that interobserver reliability may be further improved if the clinical history includes a record of the maximum deficit. Examination needs to focus on just a few key neurological signs. The classification, which is anatomically based, can be used to guide subsequent investigation (as appropriate) to explore the underlying pathophysiology and thus provides a logical way of managing patients with acute stroke. Indeed, we now routinely use the classification in our own clinical practice. The classification is also being used to characterize patients entered in the International Stroke Trial, a large multicenter randomized controlled trial (personal communication, P. Sandercock). The classification of important subtypes of cerebral infarction recognizes the heterogeneous nature of cerebral ischemia. The early recognition of these subtypes may well be useful in deciding the urgency and need for subsequent investigation, the identification of patients with strokes of a broadly similar pathophysiological mechanism, predicting prognosis, audit, and the selection of patients for acute treatment trials. It seems that the reliability of the OCSP criteria is comparable to that of the TOAST classification, but the OCSP criteria have the advantages of greater speed, lower cost, and easier standardization between institutions with differing imaging technology.
